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vorests, with their diversity Of Conditions, are the homes of numerous: 
forms “Ot Witdlite,, They. are, indeed, commumities: of SL ane living 
organisms, ‘he lives of,the forest pkants and animals are so closely inter- 
Woven that it 18 impossible for one of them to function without influeneing 
others. These interactions largely: determine the nature of the biotic 
community. ; } 


Phe ude in any community depend, directly on indirectly, ‘uno n 
Plants for food and, in many instances, for: shelter, The.. tyoe of ea 
tion available for Tood and cover determines, in, part, the.speci-s.of an- 
iméls that’ can exist on an area, All, animals display | oo, UN ane se 


DESpeCusS, wnat Mma, Or may not prevail t6 ai: ékelsive,” extent; “he resulus, 
ane uWwotold: (i) if en animal is. unadapvaple vo a given environment and © 
quines; 4a devinite type of Poou or Cover, plants may be .an important hohe 


in determining its abundance and distribution. ~In such cs there 
will be a somevhat constant ratio: between the ebundance of host olants and 
that of guest’ animals, though over a long period ,of time the numbers of both 
may fluctuate greatly, (2) If the animal’ is highly. sen eehule, changing | 
reedily from one food to: another and maintaining ‘its numbers, it is lik ean, 
pO exert @ marked infiuence upon the plant community, 


iu NOTi,--This leaflet supersedes "ildliffe Research and Management 
Leaflet BS-132, issued by the Bureau of ees ourvey, United States 
Der et eaalt or serdeulpume,, im aor W930 end 1s a reyision of a oaper 
presented at the Third North american * ge Conterence, Baltimore, Md,, 
Hebmijerny 1938 (Trans., pp, 070-550, 1938), 


TYP3 OF FOPSST AFFECTS “TLDLIFS 


Compared with other parts of a dense forest, the floor is prac= 
tically devoid of animal life. few animals can utilize it for a per- 
‘manent homee Food is scarce, and-shelter is scant. On such a forest 
‘the only forms present in any abundance are those capable af arboreal 
‘life. Chickadees (Penthestes), nuthatehes (Sitta), pine squirrels 


(famiasciurus },- gray squirrels (Sciurus), and a few chipmunks (Eutamias) 
frequent the treetops. The more-open forests, as those of the ponderosa 
‘.pine (Pinus ponderosa). of the Vsst, are more hospitaile to wildlife. xs 
cope iz hn dens® reproduction thicl on the “trses are. so ‘Spaced that some 
light reaches'the forest floore Grasses and herbaceous vegetation thrive 
in proportion to the opsnness of ths canopy. tere small.rodents exist 

in somewhat greater abundance, and birds and the larger mammals, includ= 
ing the fur bearers and deer, in notably larger numbers, The-susar pine< 
fir type of the Sierra Nevadas seems intermediate in wildlife carr ‘ng 
capacity, In this kind of forsst in California, sugar pine (Pinus 
lambertiana ) is not reproducing on many large areas. Instead, white 

fir (Abiss concolor) and incenss éadar (Libocedrus decurrans) predom- 
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, On any forest, cisturbanees of catastrophic’ proportions; as» burn= 
ing or cutting, caus2 abrupt changes in ths biotic community. This was 
observed in California forssts, - Following Jogging on the sugar pinse=fiy 
typs, the grounc cover increased rapidly. Herbaceous species, as grasses, 
shrubs, and especially bur-clovsr (Chamazbatia foliolosa), grew abundant- 
ly, the bur-clover forming a tenacious mat on the ground. ‘The habitat 
was vastly improved for small rodents and mice (F:romyscus sp. and Microtus 
mordax), and seonmunts iner2assd from 10 to 50 folds : ease 


As such an are a grows up to brows: species; deer (Odocoileus 
hemionus ) find it suitable for summer pasture. “inter range of deer 
this arca is more of a restrictive factor than summer range, and manas 
ment that produc:s additional summ?r range should also provid: th3 su 
plementary winter range that will inevitably be needed. In a fow years, 
many of ths cut-over arcas support a large population of Beochsy ground 
squirrels (Citellus bezch:yi beccheyi)« The statement. is often made 
that this spacies is extcnding its rang> to hisher elevations... In “she 
Stanislaus National Forsst, Calif., thesc squirrsls did inercase on 
cut-over arsas, gither by migration to a habitat made suitable. for oc= 
‘cupancy by the cutting; or by the brozding of relict popvlations., In .-. 
-gither event, the r3sult was a noticoable increase in this highly adapt<— 
able rodent. Bccauss th Bevch2y ground squirrel] is food for certain 
pradators, its incrscaso may b: followed.by enlargemint of the vopulation 
of th: carnivorcs, 3spccially whon other habitat factors ars favorable. 
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Fodents, Be ncaa nee and chipmunks, Jon a feeided pre ference 
for seods of some pines, and studi2s show that among those producsd in 
the California forests the preference was in the following order:. Sugar, 
Jeffrey (Pinus jeffreyi), and ponderosa pines, and after these, white fir: 
and incense cedar, whe last namea is eaten in small quantities, ‘Though 
the preferencs was in tae order of seed size, that is not the deciding 
factor, as the relative acceptability was the same when the seeds were 
reduced to a paste by grinding, Possibly the chemical composition of the 
seed may play an important parte — ' 


Cutting decreases the supply of sugar.pine:seed, ‘and the ui ciliza- 
tion of th:,seeds by rodents is high.. As a result, nearly all ths seeds. 
are taken each year.. The fow that are left to germinate find sevare and 
often fatal compstition with bui-sclover and other plants that incrzased 
so markedly after logging opsrations, aa peace ; 

As white fir sesd is abunddnt and only vartially consumed by ro-, 
dents, it reproduess far more readily than doas the ‘sugar pine. Incense 
cedar se2d is eaten in small quantitics: by rodents and feproducas well, 
As a result of ‘these conditions ths sugar pine is ‘not nogenerating and is 
being roplacid Dy was Less commercially valuable: white fir and incense 
eedar, Apparontly ressneration of the sugar pine occurs only at widely 
Separated periods. Probably reproduction is: the result of coincidence 
of a heavy seed crop and a low socdecating animal. population in a year 
followsd by conditions suitably fom ere nor of sea ATIings 

\ 

Farrow, in his work on rabbits in England, ea ae good indications 
that those animals havo been responsible for tha change:of inany arvas | 
from forsst ‘to prassland. Thor2' its a stron. possivility, likewise, that 
in California some sugar pine-fir-incens3 oodar:assocations may jive way 
to fireccdar because of activities of seod-cating rodents. 


Slee aN aie RISULTS | ON CALIFO NIA STUDY ARUAS 

The effects of ehanses in forest composition are far roachings 
Opening forests burning or cutting inersasss..food and Shéltor for many 
animals. Shrubs je pone for dnor food thrive, more'odzss are created, 
and ths dear inereaso,” .In 1924, during’ the outbreak of foot-and-mouth 
diseasc, 22,000 door were killod in ons of the Givopss co stamp out the 
malady. Ben ona after’tho dear wore killed, lumbering opened large . 
portions of ths forest, so that ths habitat became vary favorable, cpio. 
lecal uxtirpation,. door ard agair aburdant, and: thiyrsiiis a ‘possibility that: 
ths summsr.rang? has a carrying capacity: in. ACias:.0f toat of the wintor 
rango, If this proves: tru} “Ove Rene maces) (On os winten range will follow. 
As tho cut-over: arsas ‘grow un te forost trecs\, genau cas fon door on vine’ 
summer rongeo also will become loss faworablo, : Good browse spocies may then 
show the effeqts of overgrazing and finally diseppoar. The ‘segd-eating 
rodonts, by tami ene sugar pins “roproduétion, and permitting rolativo in- 
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crease of fir and cedar, may contributes to a more closed forest that will 
be disastrous to the decry _Ropule ‘tion. The proper ratio of summer to winter 
range could be regulated, “however, by continued logging and opening of 
timber areas. 
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_ A thousand-acre experimental burn on che Lassen: ational Forest, 
Calif., Ce ae ae Cet sici.s ipo wildlife: Pecks a 


le ‘Deer ne ft the area before the fire and returned in increasing — 
numbers: the: year after, att rragtéd, no doubt, a new uaprev sine shrubs’ end «::: 
increased annual vege tation. ‘) 2 Cae ie te pa aes si 
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é@6 All rabbits, chiefly cottontails (syivilexuey;, “were - ior, 
the few survivors move ¢ off imine diately after the fire. Mey carcasses 
wer, founds. ia | an ae 
3. - Chipmunks. Wer? marke dly reduced but not ext: rpatod. ‘Broeding: » 
stocks survived in some of tho rocky outcropping Ss ae ai 
-Mice of: tho genus Psromyscus, although ee roduced in num= 
Sie Oe ae the no ee. fire, This was: Andie “ted by the feet: that 
days -after .the fire, advlts.and their littgrs-of young were. caught jn’ 
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in the center 9f the burngd area. “Doubtless these miée eases sped the. - 
by going, into dsepcr burrows, © Sei ekatten Merges Sate Sa 
After: the. Rae , tro. ‘gonerations of young, Pat romyscus were produeccd,-: 
thus eugmonting the. "population of those so 3d-cating rodents." Thore wos” 

a good seed crop of. -ponder rosa,, Jeffrey, “and even suger pinc, and séad'was 
voll s¢attsred over the burn, Mice were numerous enough, hovweavor, to pitk 
up most.of. the seed, so that only a.small qua ntity ramaincd to gorminate. 
Brush of the kinds, that ordinarily follow fire (Arctoste ‘phylos,. Cosmothus, 
and. Prunus) hes: mado, good. growth, producing” comps titLon Tor “the: iceni ter: == 
seedlings. ‘If this growth continuds it will result in dense ‘growth favore. 
able to timbor production but. of limited Value to gamo,. Sod consumption: ' 
by rodents greatly reduces the number of ‘soodlings that might spring-up on 
brushficlds after a durne és 
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Bugns ‘discourage rabbits for savers 1 yoarse Forhaps lack of pro- 
tective covor.is tho factor rosponsibld, for ‘tho rebbit-fodd supply is 
improved in quality, quantity, “and diversity by ths burns. Im:1935 a: 
small oxparimont¢l burn was “immedia .Usl'y planted to pondeross pino , using. 
the forestor.'s l+l stock, and en. adjoining vinburns id area also was: lease. 
Rabbits. clippsd 68 porcont of tho plants “on''th? ‘groon Brush‘ araa and:only 
25-pores nt -on tho burns “d arta, “In. the. spring of Y937-the-arsas. were’ inter= 
ae da, and the r: sults in clippod scodlings wore -16¢pirdent:on:tho burned 
ana and 61 pireont | on th: groen ‘brush ares’. In‘matry:seetions of tho .Caki- 
fori pine .forcsts, re bits causo dorsidsrablo “deme. go=te sc >diings.-and 
planted stock ae pin: by cutting off and’ sating tho young -trsoos..<:Somo. . 
soodlings aro killsd; whild thors aro“rotatded im:crowth, $hy toyminel 
‘bud boing | _ teks n out, "following whith, in*tinic ,;ieno. ‘of “the 1c -torals.bscom? Ss 


[ste Leth sve Recovery from reopoated clipping by rabbits produccs badly do- 
ormcd, bushy treos,. Much of this demage can be avoidod by planting burned 
arcs) ea) first Sscason PolVowane cho) Dur. 


As notcd, the opening of lorg>s forost aroas by dithor burning or 
Chowne results In an incroasod population of small rodonts,.. Thess pro- 
Vide quarry tor prodstor, birds and mammals, whitch thin may also imeycaso. 
SUpSUOMenG Goproedatwons Ofisem (oi thos prodaters on gom> Sspiclis. is only 
imerdental ; buy tho ineidsneo of game Im their Pood is greater a 
numbers ineroaso, Tho rodents, as buffer specics, ssrving as a Bac 
HOOC SMe) HOM Wil DREGUcONs Civ) LO MMe reese uh: prodator population 
and Gheretona tho -prodetion om corucin game specias. Whether this ins 
ereased prodition is soyYious depends ywpon whithor th: gamcepredator ratio 
ASH) SlCC AS Clg 


The responss of animals to habitat changes makss it possiblc toe 
imergasc desis d Species by) proper menazomenuer Lf ths habitat is made 
Mpc oloO, Wwildlite Inervasjc, land conversely, if loss suitcablc, 
Hie TCEeRe oss  RISPONSo Vries in proportion not only vo: hebitat 
Chama pun clael to snimal adaptabs lity. 0b 1s possible to take advantage 
pe thiso rilations to bring’ about ecological control of cortain undosir-= 
Apo MS Poeclos ol animals. Even hore. tho <abilipy ‘or the animal co mock 
aLtered conditions will datarmin: whothor tho practico is faasible and 
ecompruibie with other uses) of th: land arca. For oxamplo, burning of the 
Manganita-Ccanothus brushficlds of northern Crclifornia discourag>s: rabbits 
and thus cugs down tho less of plantud pins stock, f+ rosults, also, in 
an inersass of seod-outing micc and tonds to provent'natural pin: regoncrm 
ation. 


Forosteman.g°mont planning also should considcr loss conspicuous 
but oqually farercaching ccological rolationships, so thet tho grogte st 
uscs enn bo mado of both the forist and tho wildlife rcsourcecse 
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